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Supplement to:
G.D. Cooke and E.B. Welch. 2008. “Eutrophication of Tenkiller Reservoir, Oklahoma
and Effects on Water Quality and Fisheries”

This supplement to the above named report summarizes new data collected in
2008. The inclusion of these 2008 data, with previous data in the report, clearly
demonstrates that there has been no improvement in the condition of Tenkiller Reservoir,
and illustrates the effect of low (2005, 2006, 2007) and high (1992, 1993, 2008) inflow
water volumes on the concentration of phosphorus (TP) in the reservoir, especially in the
down-reservoir lacustrine (lake-like) zone. Simply stated, when more water enters the
reservoir per unit time, the high-TP inflow is carried farther down the reservoir, with less
settling loss of TP to bottom sediments. The condition of the reservoir only appears to be
better in low inflow or drought years, because less high-TP inflow water is transported
down-reservoir and there is more time for TP to settle to the bottom at the upper end of
the reservoir.

This effect is illustrated (upper bars) in Figures 7 and 8 supplements as a metric
called water residence time (1), which is the volume of the reservoir divided by its inflow
rate. Lower T values (1992, 1993, 2008) occur with higher inflows and are associated
with more runoff, less settling of TP, and thus higher reservoir TP and chlorophyll (chl).
TP concentration is higher in reservoir surface waters when the reservoir is more highly
flushed (i.e., shorter residence time; Jones et al. 2008).

Sampling and analytical procedures in 2008 were the same as described in the
May, 2008 report. The data used for figures presented are included in the attached
appendix.

The TP concentrations at LK-01 to LK-03, shown in Figure 7 supplement, were
higher in 2008 than in 2007, 2006 or 2005, the three previous years for which data were
collected by CDM for this project. That was largely due to the higher inflow and shorter <
in 2008. In fact, the TP value at LK-01 in June 2008 (58 pg/L) was the highest observed
since 1993 (see appendix). As illustrated in Figures 7.1 and 7.2 supplements, TP was
directly related to T at LK-04, but inversely related to T at LK-01 and 02, the lacustrine
stations. The 2008 values for LK-04 and LK-01 are consistent with the previous data
from the above report (Figures 7.1 and 7.2 supplements). Therefore, TP concentrations in
the reservoir are to a large extent determined by 1, as well as by inflow concentration.
That is because loss of TP from the water column decreases with shorter t and the
momentum of higher inflow volumes carries incoming TP farther down the reservoir than
lower inflow volumes. Consequently, the deep lacustrine (lake-like) zone (LK-01, 02)
retains more TP in the epilimnion. Low inflow volumes (i.e., drought and longer 1), on
the other hand, allow for more TP to settle and be retained in sediment in the transition
zone (LK-03) or be transported down reservoir at depth, below the epilimnion.

The lower TP concentrations at LK-04, with higher inflows (i.e., shorter 1), may
be due to dilution of the TP load from bottom sediment (internal load), which would
otherwise have more time to accumulate in the water column at lower inflow volume
(i.e., longer 1).

Chlorophyll concentrations were also relatively high in 2008, in response to
higher inflows (Figure 8 supplement). While chl was not always related to 7 for all the
data shown (e.g., chl was as high in 2005 as in 2008, despite a longer t in 2005), there
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was usually a consistent relation between TP and chl using all the data from Tenkailler,
compared to a relation developed from 146 Missouri reservoirs (Figure 6, May 2008
report). Therefore, much of the year-to-year variation in chl can be ascribed to variation
in TP.

Transparency in 2008 was not substantially different from that in 2007, but was
less than in 2005 or 2006 (Figure 9 supplement). Non-algal turbidity also affects
transparency, especially in high inflow years, so besides chl, that is some of the cause for
low transparency in 2008.

Areal hypolimnetic oxygen deficit rate (AHOD) was higher in 2008, relative to
most previous years, and similar to that in 2005 (Figure 29 supplement). High inflow
should carry in more organic matter from external sources, as well as produce more algae
in-lake from higher TP concentrations, and, therefore, result in higher AHODs. There is
some tendency for short T years to have higher AHODs; e.g., mean AHODs for 2002,
2004 and 2008 were over 1,500 mg/m” per day, and they were short T years. However,
the AHOD exceeded that rate in 2005, and that was a long 1 year. Long 7 also allows
more time for uptake of DO by bottom sediment and decomposition in over-lying water,
and therefore higher AHODs. Thus, there are competing forces involved, which attribute
to the year-to-year variation and lack of obvious trends in AHOD. The AHOD in 2008
remained well above the eutrophic-hypereutrophic boundary.

E.B. Welch and G.D. Cooke
January 6, 2009

Jones, J. R., M. F. Knowlton and D. V. Obrecht. 2008. Role of land cover and
hydrology in determining nutrients in mid-continent reservoirs: implications for
nutrient criteria and management. Lake and Reservoir Manage. 24:1-9.
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en Data for 2008

Tenkiller Dissolved Oxyqg

6/3/2008 0|DO 9.24|mg/L
6/3/2008 1]DO 9.38|mg/L
6/3/2008 2|DO 9.38|mg/L
6/3/2008 3|DO 9.63|mg/L
6/3/2008 4|DO 8.42)mg/L
6/3/2008 5|DO 6.96|mg/L
6/3/2008 6|DO 6.19|mg/L
6/3/2008 7|DO 6.11|mg/L
6/3/2008 8|DO 6.17|mg/L
6/3/2008 9|DO 6.26|mg/L
6/3/2008 10|DO 6.33|mg/L
6/3/2008 11]DO 6.38|mg/L
6/3/2008 12|D0O 6.53|mg/L
6/3/2008 13|00 6.43|mg/L
6/3/2008 14|00 6.29|mg/L
6/3/2008 15|00 6.41|mg/L
6/3/2008 16]DO 6.48|mg/L
6/3/2008 17|00 6.5[mg/L
6/3/2008 18|DO 6.43|mg/L
6/3/2008 19100 6.38|mg/L
6/3/2008 20|DO 6.39|mg/L
6/3/2008 21|DO 6.25img/L
6/3/2008 22|DO 5.99|mg/L
6/3/2008 23|DO 5.89|mg/L
6/3/2008 241DO 5.68|mg/L
6/3/2008 25|00 5.45|mg/L
6/3/2008 26|DO 5.31|mg/L
6/3/2008 27|DO 4.92|mg/L
7/9/2008 0|DO 8.18|mg/L
7/9/2008 1|DO 7.91Img/L
7/9/2008 2|DO 7.7{mg/L
7/9/2008 3|DO 7.56img/L
7/9/2008 4|DO 7.17mg/L
7/9/2008 5|DO 6.27|mg/L
7/9/2008 6|DO 5.29)mg/L
7/9/2008 7|DO 3.42|mg/L
7/9/2008 8|DO 2.05img/L
7/9/2008 9|DO 1.38|mg/L
7/9/2008 10|DO 1.07|mg/L
7/9/2008 11]1DO 0.88|mg/L
7/9/2008 12|DO 0.8{mg/L
7/9/2008 13]1DO 0.81|mg/L
7/9/2008 14]DO 0.84{mg/L
7/9/2008 15|DO 0.89)\mg/L
7/9/2008 16]DO 0.93|mg/L
7/9/2008 17{DO 0.98|mg/L
7/9/2008 18|DO 0.96}mg/L
7/9/2008 19|DO 1.07{mg/L
7/9/2008 20|DO 1.41|mg/L
7/9/2008 21|DO 1.65|mg/L
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LK-01 7/9/2008 22|DO 2.25|mg/L
LK-01 7/9/2008 23|DO 2.68|mg/L
LK-O1 7/9/2008 24|DO 2.62|mg/L
LK-01 7/9/2008 25|DO 2.44Img/L
LK-01 7/9/2008 26|DO 1.82{mg/L
LK-01 7/9/2008 27|DO 0.58|mg/L
LK-01 7/9/2008 28|DO 0.08|mg/L
LK-01 7/9/2008 29|DO 0.02)mg/L
LK-01 7/9/2008 30|DO 0.01|mg/t.
LK-01 8/14/2008 0|DO 754 |mg/L
LK-01 8/14/2008 1|DO 7.34{mg/L
LK-01 8/14/2008 2{DO 7.34|mg/L
LK-01 8/14/2008 3|DO 7.34|mg/L
LK-01 8/14/2008 4|DO 7.32|mg/L
LK-01 8/14/2008 5|DO 7.31jmg/L
LK-01 8/14/2008 6{DO 7.3 mg/L
LK-01 8/14/2008 7|DO 7.27)mg/L
LK-01 8/14/2008 8|DO 6.92|mg/L
LK-01 8/14/2008 9|DO 6.37|mg/L
LK-01 8/14/2008 10JDO 5.8|mg/L
LK-01 8/14/2008 111D0O 2.98{mg/L
LK-01 8/14/2008 12|DO 1.45|mg/L
LK-01 8/14/2008 13|DO 0.54|mg/L
LK-01 8/14/2008 14|DO 0.7{mg/L
LK-01 8/14/2008 15]DO 0.1{mg/L
LK-01 8/14/2008 16]DO 0.06[mg/L
LK-01 8/14/2008 17]DO 0.05[mg/L
LK-01 8/14/2008 18|DO 0.05|mg/L.
LK-01 8/14/2008 19]DO 0.05{mg/L
LK-01 8/14/2008 20|DO 0.05|mg/L
LK-01 8/14/2008 21]D0C 0.04[mg/L
LK-01 8/14/2008 22|DO 0.04[mg/L
LK-01 8/14/2008 23|D0C 0.04{mg/L
LK-01 8/14/2008 24|DO 0.04|mg/L
LK-01 8/14/2008 25|D0O 0.04{mg/L
LK-01 9/22/2008 0|DO 6.74)mg/L
LK-01 9/22/2008 1|DO 6.67|mg/L
LK-01 9/22/2008 2|DO 6.67[mg/L
LK-01 9/22/2008 3|DO 6.65|mg/L
LK-01 9/22/2008 4|DO 6.76|mg/L
LK-01 9/22/2008 5|DO 6.94|mg/L
LK-01 9/22/2008 6|DO 6.67|mg/L
LK-01 9/22/2008 7|DO 6.23[mg/L
LK-01 9/22/2008 8|DO 6.09img/L
LK-01 9/22/2008 9|DO 6.16|mg/L
LK-01 9/22/2008 10|DO 6.03|mg/L
LK-01 9/22/2008 11]DO 5.67|mg/L
LK-01 9/22/2008 12|DO 3.48[mg/L.
LK-01 9/22/2008 13|DO 0.91|mg/L
LK-01 9/22/2008 14|DO 0.57|mg/L
LK-01 9/22/2008 15]DO 0.70|mg/L
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LK-01 9/22/2008 16{DO 0.31]mg/L
LK-01 9/22/2008 17]1DO 0.12|mg/L
LK-01 9/22/2008 18|DO 0.10|mg/L
LK-01 9/22/2008 18|DO 0.08{mg/L
LK-01 9/22/2008 20{DO 0.07|mg/L
LK-01 9/22/2008 21{DO 0.07§mg/L
LK-01 9/22/2008 22|DO 0.07|mg/L
LK-01 9/22/2008 23|D0O 0.06[mg/L
LK-01 9/22/2008 24|1D0O 0.06|mg/L
LK-01 9/22/2008 25|DO 0.18|mg/L
LK-01 9/22/2008 26|DO 0.75|mg/L
LK-02 6/3/2008 0|DO 8.76|mg/L
LK-02 6/3/2008 1|DO 8.84|mg/L
LK-02 6/3/2008 2|D0O 8.85|mg/L
LK-02 6/3/2008 3|DO 8.63|mg/L
LK-02 6/3/2008 4|DO 8.56{mg/L
LK-02 6/3/2008 5|DO 8.52|mg/L
LK-02 6/3/2008 6|DO 8.55|mg/L
LK-02 6/3/2008 7|DO 8.37|mg/L
LK-02 6/3/2008 8|DO 8.25|mg/L
LK-02 6/3/2008 9IDO 5.69[mg/L
LK-02 6/3/2008 10|DO 4.94img/L
LK-02 6/3/2008 11|00 4.4|mg/L
LK-02 6/3/2008 12|DO 4.7\mg/L
LK-02 6/3/2008 13|DO 4.85|mg/L
LK-02 6/3/2008 14|DO 5.03|mg/L
LK-02 6/3/2008 15|DO 4.84|mg/L
LK-02 6/3/2008 16]|DO 4.91|mg/L
LK-02 6/3/2008 17]DO 4.29|mg/L
LK-02 6/3/2008 18|DO 4.23img/L
LK-02 6/3/2008 19]1DO 4.28|mg/L
LK-02 6/3/2008 20|DO 4.15|mg/L
LK-02 6/3/2008 21|DO 3.93[mg/L
LK-02 6/3/2008 22iD0O 3.59|mg/L
LK-02 6/3/2008 23|DO 2.43|mg/L
LK-02 7/9/2008 0|DO 6.93|mg/L
LK-02 7/9/2008 1]DO 8.02[mg/L
LK-02 7/9/2008 2|DO 8.08{mg/L
LK-02 7/9/2008 3|DO 8.07|mg/L
LK-02 7/9/2008 4|DO 8.03|mg/L
LK-02 7/9/2008 5|DO 8/mg/L
LK-02 7/9/2008 6|DO 7.93|mg/L
LK-02 7/9/2008 7|DO 3.59|mg/L
LK-02 7/9/2008 8|DO 1.89|mg/L
LK-02 7/9/2008 9|DO 0.93|mg/L
LK-02 7/9/2008 10|DO 0.55|mg/L
LK-02 7/9/2008 11]DO 0.47[mg/L
LK-02 7/9/2008 12|DO 0.52|mg/L
LK-02 7/9/2008 13|DO 0.6[mg/L
LK-02 7/9/2008 14|00 0.63[mg/l.
LK-02 7/9/2008 15|DO 0.67img/L
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LK-02 7/9/2008 16]D0O 0.64]mg/L
LK-02 7/9/2008 171D0O 0.51|mg/L
LK-02 7/9/2008 18|DO 0.25|mg/L
LK-02 7/9/2008 19|DO 0.17|mg/L
LK-02 7/9/2008 20|D0O 0.16|mg/L
LK-02 7/9/2008 21|DO 0.12)mg/L
LK-02 7/9/2008 22|DO 0.06{mg/L
LK-02 7/9/2008 23|D0O 0.03|mg/L
LK-02 7/9/2008 24|DO 0.02|mg/L
LK-02 7/9/2008 25|DO 0.01mg/L
LK-02 8/14/2008 0|DO 6.6|mg/L
LK-02 8/14/2008 1|DO 6.33[mg/l.
LK-02 8/14/2008 2|DO 6.24|mg/L
LK-02 8/14/2008 3|DO 6.12|mg/L
LK-02 8/14/2008 4}DO 6.01}mg/L
LK-02 8/14/2008 5]DO 5.91mg/L
LK-02 8/14/2008 6|DO 5.8|mg/L
LK-02 8/14/2008 7|DO 5.75|mg/L
LK-02 8/14/2008 8|DO 5.74|mg/L
LK-02 8/14/2008 9|DO 4.8|mg/L
LK-02 8/14/2008 10|DO 2.97|mg/L
LK-02 8/14/2008 11|DO 0.78|mg/L
LK-02 8/14/2008 12|DO 0.2|mg/L
LK-02 8/14/2008 13|DO 0.12|mg/L
LK-02 8/14/2008 14|DO 0.06|mg/L
LK-02 8/14/2008 15|DO 0.05|mg/L
LK-02 8/14/2008 16]DO 0.04|mg/L
LK-02 8/14/2008 17]DO 0.04mg/L
LK-02 8/14/2008 18|DO 0.04img/L
LK-02 8/14/2008 19]DO 0.03|mg/L
LK-02 8/14/2008 20|DO 0.03|mg/L
LK-02 8/14/2008 21|DO 0.03|mg/L
LK-02 8/14/2008 22|DO 0.03Img/L
LK-02 9/22/2008 0|DO 7.41|mg/L
LK-02 9/22/2008 1|DO 7.36|mg/L
LK-02 9/22/2008 2|DO 7.36|mg/L
LK-02 9/22/2008 3|DO 7.54|mg/L
LK-02 9/22/2008 41DO 7.72|mg/L
LK-02 9/22/2008 5|DO 7.68|mg/L
LK-02 9/22/2008 6{DO 7.21|mg/L
LK-02 9/22/2008 7|1DO 7.08|mg/L
LK-02 9/22/2008 8|DO 7.07{mg/L.
LK-02 9/22/2008 9|DO 7.03|mg/L
LK-02 9/22/2008 10{DO 6.95[mg/L
LK-02 9/22/2008 11|DO 6.76)|mg/L
LK-02 9/22/2008 12|DO 6.36|mg/L
LK-02 9/22/2008 13|DO 5.99Img/L
LK-02 9/22/2008 14]1DO 5.70|mg/L
LK-02 9/22/2008 15]DO 4.59{mg/L
LK-02 9/22/2008 16|DO 3.75|mg/L
LK-02 9/22/2008 17{DO 3.69|mg/L
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LK-02 9/22/2008 18|DO 3.90|mg/L
LK-02 9/22/2008 19|DO 3.72{mg/L
LK-02 9/22/2008 20|DO 2.50|mg/L
LK-02 9/22/2008 21|DO 3.40{mg/L
LK-02 9/22/2008 22|DO 3.80|mg/L
LK-02 9/22/2008 23|DO 3.64|mg/L
LK-02 9/22/2008 24iDO 2.22)mg/L
LK-03 6/3/2008 0|DO 8.47|mg/L
LK-03 6/3/2008 1|DO 8.63|mg/L
LK-03 6/3/2008 2|DO 8.7{mg/L
LK-03 6/3/2008 3|DO 8.4img/L
LK-03 6/3/2008 4100 7.98|mg/L
LK-03 6/3/2008 5|DO 7.61|mg/L
LK-03 6/3/2008 6|DO 6.99|mg/L
LK-03 6/3/2008 7|DO 6.62{mg/L
LK-03 6/3/2008 8|DO 6.1[mg/L
LK-03 7/9/2008 0|DO 9.67|mg/L
LK-03 7/9/2008 1|DO 9.82|mg/L
LK-03 7/9/2008 2{b0O 9.79|mg/L
LK-03 7/9/2008 3|DO 9.67{mg/L
LK-03 7/9/2008 4|DO 9.22|mg/L
LK-03 7/9/2008 5|DO 8.98|mg/L
LK-03 7/9/2008 6|DO 7.92\mg/L
LK-03 7/9/2008 7|DO 5.3[mg/L
LK-03 7/9/2008 8|DO 3.7img/L
LK-03 8/14/2008 (8:15 am) 0]DO 6.27|mg/L
LK-03 8/14/2008 (8:15 am) 1|DO 6.28|mg/L
LK-03 8/14/2008 (8:15 am) 2)DO 6.23img/L
LK-03 8/14/2008 (8:15 am) 3|DO 6.22|mg/L
LK-03 8/14/2008 (8:15 am) 4|DO 8.07|mg/L
LK-03 8/14/2008 (8:15 am) 5|DO 3.08|mg/L
LK-03 8/14/2008 (8:15 am) 6|DO 1.93|mg/L
LK-03 8/14/2008 {8:15 am) 71DO 0.53|mg/L
LK-03 8/14/2008 (8:15 am) 8|DO 0.63|mg/L
LK-03 8/14/2008 (10:03 am) 0{DO 6.98|mg/L
LK-03 8/14/2008 (10:03 am) 1|DO 8.89|mg/L
LK-03 8/14/2008 (10:03 am) 2|DO 6.48[mg/L
LK-03 8/14/2008 (10:03 am) 3|DO 6.31[mg/L
LK-03 8/14/2008 (10:03 am) 4|DO 5.8|mg/L
LK-03 8/14/2008 (10:03 am) 5|DO 3.57|mg/L
LK-03 8/14/2008 (10:03 am) 6|DO 1.35|mg/L
LK-03 8/14/2008 (10:03 am) 7]DO 0.53[mg/L
LK-03 9/22/2008 0|DO 10.33|mg/L
LK-03 9/22/2008 1|DO 10.44|mg/L
LK-03 9/22/2008 2|DO 10.30|mg/L
LK-03 9/22/2008 3|DO 9.70img/L
LK-03 9/22/2008 4|DO 8.67[mg/L
LK-03 9/22/2008 5|DO 8.49{mg/L
LK-03 9/22/2008 6|DO 7.93|mg/L
LK-03 9/22/2008 7|DO 6.69|mg/L
LK-03 9/22/2008 8|DO 6.26{mg/L.
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LK-04 6/3/2008 0[DO 8.04]mg/L
[K-04 6/3/2008 1|Do 8.1|mg/L
LK-04 6/3/2008 2|Do 7.09]mglL
LK-04 6/3/2008 3[D0 6.88]mg/L
LK-04 6/3/2008 40 6.43]mg/L
LK-04 6/3/2008 5/DO 6.23[mg/L
[K-04 6/3/2008 6|DO 6.09[mg/L
LK-04 71972008 0[Do 10.74|mg/L
LK-04 71972008 1|00 10.67|ma/L
LK-04 7/9/2008 2[00 70.1[mg/L
LK-04 7/9/2008 3|D0 7.99]mg/L
LK-04 7/9/2008 4|00 6.87|mg/L
LK-04 7/9/2008 500 6.19]mg/L
LK-04 7/9/2008 6[DO 5.08[mg/L
LK-04 _ [8/14/2008 (6:50 am) 0[DO 6.15[mg/L
LK-04 _ |8/14/2008 (6:50 am) 1]Do 5.97|mglL
LK-04 _ |8/14/2008 (6:50 am) 2[00 5.93[mg/L
LK-04__ |8/14/2008 (6:50 am) 3|D0 5.91|mg/L
LK-04 _ |8/14/2008 (6:50 am) 4|00 5.43[mg/L
LK-04__ |8/14/2008 (6.50 am) 5/DO 4.72[mg/L
LK-04 _ |8/14/2008 (6:50 am) 6|DO 3.63|mglL
LK-04 _ |8/14/2008 (10:30 am) 0|DO 9.98|mg/L
LK-04 __ |8/14/2008 (10.30 am) 1]Do 9.05|mg/L
LK-04 _ [8/14/2008 (10:30 am) 2|00 7 59]mg/C
LK-04 _ |8/14/2008 (10.30 am) 3[DO 6.65]mg/L
LK-04 _ |8/14/2008 (10.30 am) 4]D0 6.38|mg/L
[K-04 _ [8/14/2008 (10.30 am) 500 6.15|mg/L
LK-04 _ |8/14/2008 (10:30 am) 6|DO 4.42[mg/L
LK-04 9/22/2008 0|DO 14 64| mg/L
[K-04 9/22/2008 1]D0 14.20| mg/L
LK-04 912272008 2[00 12.11|mg/L
LK-04 9/22/2008 3|DO 8.54|mg/L
LK-04 9/22/2008 2[00 7 52{mg/L
LK-04 912272008 5[DO 6.71|mg/L
LK-04 9/22/2008 6|DO 6.51[mg/L
[K-04 9/22/2008 7|D0 5.89 mg/L

14
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6732008

Tenklller Di solved Ox ' en Dat ufor 2008

0[D0 9.24|mg/L
LK-01 6/3/2008 1[D0 9.39mg/L
LK-01 6/3/2008 2[DO 9.38|mg/L
LK-01 6/3/2008 3[DO 9.63|ma/L
LK-01 6/3/2008 4]DO 8.42[mg/L
LK-01 6/3/2008 5[DO 6.96|mg/L
LK-01 6/3/2008 5[DO 5.19|mg/L
LK-01 6/3/2008 7[00 .11 mglL
LK-07 6/3/2008 8|DO 6.17|ma/L
LK-07 6/3/2008 9[DO 6.26/ma/L
LK-01 6/3/2008] _ 10|DO 6.33|ma/L
LK-01 6/3/2008] _ 11|DO 6.38]mo/L
CK-07 6/3/2008] _ 12|DO 6.53|mg/L
LK-01 6/3/2008] _ 13|DO 6.43ma/L
LK-01 6/3/2008] _ 14|DO 6.29|mg/L
LK-01 6/3/2008] __ 15|DO 6.41|mglL
CK-07 6/3/2008] __ 16|DO 6.48mg/L
LK-01 6/3/2008] _ 17|DO 8.5/ ma/L
LK-01 6/3/2008] _ 18|DO 6.43|mg/L
LK-01 6/3/2008] __19|DO 6.38|mg/L
LK-07 6/3/2008] _20|DO 6,39 mg/L
LK-01 6/3/2008] _ 21|DO 6.25/ma/L
LK-07 6/3/2008] _ 22|DO 5,99 malL
LK-01 6/3/2008]  23|DO 589 mg/L
LK-01 6/3/2008]  24|DO 568 ma/L
LK-01 6/3/2008] _ 25|DO 545 mglL
CK-01 6/3/2008] _ 26|DO 531|mg/L
LK-01 6/3/2008] _ 27|DO 4.92]mg/L
LK-01 71972008 0[DO 8.18|mg/L
LK-01 7/9/2008 i[O 791 mglL
LK-01 7/9/2008 2|]DO 7.7 malL
LK-07 7/9/2008 3[DO 7.56|mg/L
LK-01 7/9/2008 4|00 7 17|mglL
[K-07 7/9/2008 500 6.27|mg/L
LK-01 7/9/2008 6/DO 5.29[mg/L
LK-01 7/9/2008 7|00 3.42]mg/L
LK-01 7/9/2008 8|Do 2.05[mg/L
LK-01 7/9/2008 9|Do 1.38[mg/L
LK-071 7/9/2008] _ 10|DO 1.07|mg/L
LK-07 7/9/2008] __11|DO 0.88]mg/L
LK-07 7/9/2008] __ 12|DO 0.8]malL
LK-01 7/9/2008] _ 13|DO 0.81]mg/L
LK-01 7/9/2008] _ 14|DO 0.84]mg/L
LK-01 7/9/2008]  15|DO 0.89[mg/L
CK-01 7/9/2008] _ 16|DO 0.93|mglL
CK-01 7/9/2008] __17|DO 0.98]mg/L
[K-01 7/9/2008] __ 18|DO 0.96]mg/L
LK-01 7/9/2008] _ 18|DO 1.07|mg/L
LK-01 7/9/2008]  20[DO 141|mg/L
LK-01 7/9/2008]  21|DO 1.65]mg/L
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[SEtionlD oDale estibpUnIls
LK-01 7/9/2008]  22C 25|mg/L
LK-01 7/9/2008]  23]BO 2.68[mg/L
LK-01 7/9/2008] _24]DO 2.62[mg/L
LK-01 7/9/2008]  25|DO 2.44[mg/L
LK-01 7/9/2008]  26|DO 1.82[mg/lL
LK-01 7/9/2008]  27|DO 0.58]mg/L
LK-01 7/9/2008] _ 28|DO 0.08[mg/L
LK-01 7/9/2008]  29|DO 0.02]mg/L
LK-01 7/9/2008]  30[DO 0.01[mg/L
LK-01 8/14/2008 0[DO 7.54 |mg/L
LK-01 8/14/2008 1]DO 7.34]mglL
LK-01 8/14/2008 2[Do 7.34|mg/L
LK-01 8/14/2008 3[Do 7.34]mglL
LK-01 8/14/2008 4|DO 7.32|mglL
LK-01 8/14/2008 5|DO 7.31]mglL
LK-01 8/14/2008 6[DO 7.3[mglL
LK-01 8/14/2008 7[DO 7.27|mglL
LK-01 8/14/2008 8|[Do 8.92[mg/L
LK-01 8/14/2008 9|DO 6.37|mg/L
LK-01 8/14/2008] _ 10]DO 5.8mglL
LK-01 8/14/2008] __11|DO 2.98]mg/L
LK-01 8/14/2008]  12[DO 145mg/L
LK-01 8/14/2008] _13[DO 0.54]mg/L
LK-01 8/14/2008]  14|DO 0.7[mglL
LK-01 8/14/2008|  15|DO 0.1|mg/L
LK-01 8/14/2008] _ 16|DO 0.06]mg/L
LK-01 8/14/2008] _ 17|DO 0.05[mg/L
LK-01 8/14/2008] _ 18]DO 0.05]mglL
LK-01 8/14/2008]  19]DO 0.05]mglL
LK-01 8/14/2008]  20[DO 0.05]mg/L
LK-01 8/14/2008] 21|DO 0.04|mg/L
LK-01 8/14/2008] _ 22|DO 0.04|mg/L
LK-01 8/14/2008] _23|DO 0.04[mg/L
LK-01 8/14/2008]  24]DO 0.04]mg/L
LK-01 8/14/2008]  25|DO 0.04]mg/L
LK-01 9/22/2008 o[Do 6.74|mg/L
LK-01 9/22/2008 1[Do 6.67[mglL
LK-01 9/22/2008 2|BO 6.67[mg/L
LK-01 9/22/2008 3|D0 6.65]mg/L
LK-01 9/22/2008 41D0 6.76|mg/L
LK-01 9/22/2008 5[DO 6.94]mg/L
LK-01 9/22/2008 6[DO 6.67[mg/L
LK-01 9/22/2008 7[Do 6.23[mg/L
LK-01 9/22/2008 8|Do 6.09|mg/L
LK-01 9/22/2008 9|Do 6.16|mg/L
LK-01 9/22/2008] _ 10|DO 6.03[mg/L
LK-01 9/22/2008]  11|DO 5.67[mg/lL
LK-01 9/22/2008]  12|DO 3.48[mglL
LK-01 9/22/2008]  13|DO 0.91]mglL
LK-01 9/22/2008]  14|DO 0.57[mglL
LK-01 9/22/2008] __15|DO 0.70]mg/L
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[StationD "Dale____ [Depla]FaramiD

LK-01 9/22/2008 16100

LK-01 8/22/2008 17]DO

LK-01 9722/2008] _ 18|DO

LK-01 9/22/2008 19|DO

LK-01 9/22/2008 20|DO

LK-01 9/22/2008] _ 21|DO

LK-01 9/22/2008] __ 22|DO

LK-01 9/22/2008| __ 23|DO

LK-01 9/22/2008 241DO

LK-01 9/22/2008| 25|00

LK-01 9/22/2008] _ 26|DO

LK-02 6/3/2008] _ 0|DO

LK-02 6/3/2008 1{DO

LK-02 6/3/2008 2|DO

LK-02 6/3/2008 3|DO

LK-02 6/3/2008] __ 4|DO

LK-02 6/3/2008 5|DO

LK-02 6/3/2008] __ 6[DO

[K-02 6/3/2008] ___7|DO

LK-02 6/3/2008 8|DO

LK-02 6/3/2008 8|DO

LK-02 6/3/2008] _10[DO

LK-02 6/3/2008] 11|DO 44mg/L
LK-02 6/3/2008 12|DO 4.7)mg/L
LK-02 6/3/2008 13|DO 4.85/mg/L
LK-02 6/3/2008 14]DO 5.03|mg/L
[K-02 6/3/2008] __15|DO 4.84]mg/L
LK-02 6/3/2008] __16|DO 497 mg/L
LK-02 6/3/2008] 17|00 4.29[mg/L
[K-02 6/3/2008] _ 18|DO 4.23[mglL
LK-02 6/3/2008] _ 19|DO 4.28]mg/L
LK-02 6/3/2008] __20|DO 4.15[mg/L
[K-02 6/3/2008] __21|DO 3.93[mg/L
LK-02 6/3/2008| 22|00 3.59mglL
LK-02 6/3/2008] _ 23|DO 243[mglL
LK-02 7/9/2008] __ 0|DO 6.93|mglL
LK-02 7/9/2008] ___1|DO 8.02[mg/L
LK-02 7/9/2008] __ 2|DO 8.08|mg/L
[K-02 ~7/9/2008] ___3|DO 8.07|mg/L
[K-02 7/9/2008] __4|DO 8.03|mg/L
LK-02 7/9/2008 5|DO 8 mg/L
LK-02 7/9/2008] __ 6|DO 7.93[mg/L
LK-02 7/9/2008] _ 7|DO 3.59mg/L
LK-02 7/9/2008 8]DO 1.89|mg/L
LK-02 77972008 8|0 0.93]mg/L
LK-02 7/9/2008] __10|DO 0.55[mg/L
LK-02 7/9/2008 11]DO 047|mg/L
LK-02 7/9/2008]  12|DO 0.52[mg/L
LK-02 7/9/2008 13]DO 0.6|mg/L
LK-02 7/9/2008 14]DO 0.63|mg/L
[K-02 7/9/2008] __15|DO 0.67[mg/L
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BaE T
LK-02 7/9/2008| __ 16|DO 0.64[mg/L
[K-02 7/912008] __17{DO 051 mg/L
[K-02 7/9/2008] __18|DO 0.25[mg/L
LK-02 7/9/2008] 19|00 0.17|mg/L
LK-02 7/9/2008] _ 20|DO 0.16{mg/L
LK-02 “7/9/2008] __ 21|DO 0.12[mg/L
LK-02 “7/9/2008] 22|00 0.06]mg/L
LK-02 7/9/2008] __23|DO 0.03[mg/L
LK-02 7/972008] _ 24|DO 0.02[mg/L
LK-02 7/9/2008| 25|00 0.01|mg/L
LK-02 8/14/2008] __ 0|DO 6.6|mglL
LK-02 8/14/2008] __ 1|DO 6.33[mglL
LK-02 8/14/2008] __ 2|DO 6.24[mg/L
LK-02 8/14/2008] __ 3|DO 6.12[mg/L
LK-02 8/14/2008] _ 4]DO 6.01|mg/L
LK-02 8/14/2008] __ 5|DO 591 mg/L
LK-02 8/14/2008] __ 6|DO 5.8]mg/L
LK-02 8/14/2008] __7|DO 5.75]mg/L
LK-02 8/14/2008] __ 8|DO 5.74[mglL
LK-02 8/14/2008] __9|DO 4.8mglL
LK-02 8/14/2008] __10|DO 2.97|mglL
LK-02 8/14/2008] _ 11|DO 0.78[mg/L
LK-02 8/14/2008] __ 12|DO 0.2[mg/L
LK-02 8/14/2008] _ 13|DO 0 12[mglL
LK-02 8/14/2008] __ 14|DO 0.06[mg/L
LK-02 8/14/2008] __15|DO 0.05[mg/L
LK-02 8/14/2008] __16|DO 0.04[mg/L
LK-02 8/14/2008] __ 17|DO 0.04[mg/L
LK-02 8/14/2008] __18|DO 0.04|mg/L
LK-02 8/14/2008] _ 19|DO 0.03[mg/L
LK-02 8/14/2008] _ 20|DO 0.03[mg/L
[K-02 8/14/2008] __21|DO 0.03[mg/L
LK-02 8/14/2008] __ 22|DO 0.03[mg/L
LK-02 9/22/2008] __ 0|DO 741 mglL
LK-02 9/22/2008] ___1|DO 7.36]mg/L
LK-02 9/22/2008| 2|00 7.36]mglL
LK-02 9/22/2008] __3|DO 7.54[mg/L
LK-02 9/22/2008] __4|DO 7.72[mgll
LK-02 9/22/2008] __ 5|DO 7.68]mg/L
[K-02 9/22/2008] ___6|DO 7.21|mglL
LK-02 9/22/2008] ___7|DO 7.08[mg/L
LK-02 9/22/2008] __8|DO 7.07[mg/L
LK-02 9/22/2008] __ 9|DO 7.03[mg/L
LK-02 9/22/2008] __10|DO 6.95[mg/L
[K-02 9/22/2008] __11|DO 6.76[mg/L
[K-02 9/22/2008] __12|DO 6.36]mg/L
LK-02 9/22/2008] __13|DO 5.99[mg/L
LK-02 9/22/2008] 14|00 5.70[mg/L
LK-02 9/22/2008] __15|DO 4.59]mglL
LK-02 9/22/2008] __16|DO 3.75]mglL
LK-02 9/22/2008] __17|DO 3.69|mg/L
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T b :
LK-02 9/22/2008

LK-02 9/22/2008

LK-02 9/22/2008

LK-02 9/22/2008

LK-02 9/22/2008 22)DO 3.80|mg/L
LK-02 9/22/2008 23{DO 3.64|mg/L
LK-02 9/22/2008 24]DO 2.22)mg/L
LK-03 6/3/2008 0|DO 847Img/L
LK-03 6/3/2008 1|DO 8.63[mg/L
LK-03 6/3/2008 2|DO 8.7mg/L
LK-03 6/3/2008 3|DO 8.4|mg/L
LK-03 6/3/2008 4|DO 7.98 mglL
LK-03 6/3/2008 5|DO 7.61/mg/L
LK-03 6/3/2008 6/DO 6.99|mg/L
LK-03 6/3/2008 7]DO 6.62|mg/L
LK-03 6/3/2008 8|DO 6.1img/L
LK-03 7/9/2008 0]DO 9.67|mg/L
LK-03 7/9/2008 1|DO 9.82|mg/L
LK-03 7/9/2008 2|DO 9.78|mg/L
LLK-03 7/9/2008 3|DO 9.67\mg/L
LK-03 7/9/2008 4|DO 9.22{mg/L
LK-03 7/9/2008 5|00 8.98[mg/L
LK-03 7/9/2008 6|{DC 7.92\mg/lL
LK-03 7/9/2008 7|DO 5.3[mg/L
LK-03 7/9/2008 8]DO 3.7|mg/L
LK-03 8/14/2008 (8 .15 am) 0|DO 6.27|mg/L
LK-03 8/14/2008 (8.15 am) 1|DO 6.28| mg/L
LK-03 8/14/2008 (8:15 am) 2|DO 6.23|mg/L
LK-03 8/14/2008 {8:15 am) 3{DO 6.22|mg/L
LK-03 8/14/2008 {8:15 am) 4|DO 6.07\mg/L
LK-03 8/14/2008 {8:15 am) 5]DO 3.08|mg/L
LK-03 8/14/2008 {8:15 am) 6]DO 1.83[mg/L
LK-03 8/14/2008 (8:15 am) 71O 0.53|mg/L
LK-03 8/14/2008 {8.15 am) 8]DO 0.63|mg/L
LK-03 8/14/2008 {10:03 am) 0]|DO 6.98Img/L
LK-03 8/14/2008 {(10:03 am) 11DO 6.89|mg/L
LK-03 8/14/2008 {10:03 am) 2|DO 6.48mg/L
LK-03 8/14/2008 {10:03 am) 3]DO 6.31mg/L
LK-03 8/14/2008 (10:03 am) 4|BO _5.8|mg/L
LK-03 8/14/2008 {10:03 am) 5]DO 3.57mg/l
LK-03 8/14/2008 (10:03 am) 6]DO 1.35|mg/L
LK-03 8/14/2008 {(10:03 am) 7]DO 0.53|mg/L
LK-03 9/22/2008 0|BoO 10.33|mg/L
LK-03 9/22/2008 1{DO 10.44|mg/L
LK-03 9/22/2008 2|DO 10.30|mg/L
LK-03 9/22/2008 3|DO 9.70|mg/L
LK-03 9/22/2008 4|DO 8.67|mg/L
LK-03 9/22/2008 5|DO 8.49 | mg/L
LK-03 9/22/2008 6|00 7.93|mg/L
LK-03 9/22/2008 7|DO 6.69/mg/L
LK-03 9/22/2008 8|DO 6.26|mg/L
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LK-04 6/3/2008] ___0|DO 8.04]mg/L
[K-04 &/3/2008] ___1]DO 8.1|mgL
LK-04 6/3/2008] __ 2|DO 7.09]mglL
LK-04 6/3/2008] __ 3|DO 6.88[mg/L
LK-04 6/3/2008] __ 4|DO 6.43]mglL
LK-04 6/3/2008] __ 5|DO 6.23[mg/L
LK-04 6/3/2008] ___6|DO 6.09]mg/L
LK-04 7/9/2008] __ 0|DO 10.74]mg/L
LK-04 7/9/2008] 1|00 10.67|mg/L
LK-04 7/9/2008] 2|00 10.1]mg/L
LK-04 7/9/2008] _ 3|DO 7.99[mg/L
LK-04 —7/9/2008] ___4|DO 6.87|mg/L
LK-04 7/9/2008] __ 5|DO 6.19]mg/L
LK-04 7/9/2008] __ 6|DO 5.08[mg/L
LK-04__[8/14/2008 (6:50 am) 0[Do 6.15mg/L
LK-04__|8/14/2008 (6:50 am) 100 5.97[mglL
LK-04__|8/14/2008 (6:50 am) 2[00 5.93[mg/L
LK-04__[8/14/2008 (6:50 am) 3[D0 5.91mg/L
L[K-04__[8/14/2008 {6:50 am) 4[D0 5.43]mg/L
[K-04__[8/14/2008 (6:50 am) 5[DO 4.72[mglL
[K-04___[8/14/2008 (6:50 am) 6|00 3.63|mglL
LK-04___[8/14/2008 {10:30 am) 0[O 9.98]mgiL
[K-04__[8/14/2008 (10:30 am) 1]DO 9.05]mgiL
LK-04 _ [8/14/2008 (10:30 am) 2[00 7.59]mglL
LK-04__[8/14/2008 (10:30 am) 3|00 6.65mg/L
[K-04__ [8/14/2008 (10:30 am) 4|00 6.38|mg/L
[K-04___[8/14/2008 (10:30 am) 5[DO 6.15]mglL
LK-04__|8/14/2008 (10:30 am) 6|DO0 442[mglL
LK-04 9/22/2008] __ 0|DO 14.64mg/L
LK-04 9/22/2008] ___1|DO 14.20[mg/L
LK-04 9/22/2008] __ 2|DO 12.11]mg/L
LK-04 9/22/2008] __ 3|DO 854 mg/L
LK-04 9/22/2008] __ 4|DO 7.52|mglL
LK-04 9/22/2008] __ 5|DO 6.71]mglL
LK-04 9/22/2008] __ 6|DO 651|mglL
LK-04 9/22/2008] 7|00 5.89mglL
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Average Seasonal* Total Phosphorus for Tenkiller
Data from;1974 - EPA; 1992-1993 OWRB Clean Lakes Study; 2005-2008 CDM
* Season is June through September

**Changed from 140 to 14 ug/L

. : 0.028
8/30/1974 1974 0.033 0.030 0.038
6/4/1992 1992 0.016 0.023 0.027
7/2/1992 1992 0.031 0.051 0.056
8/1/1992 1992 0.014™ 0.020 0.034
8/19/1992 1992 0.038 0.042 0.057
9/12/1992 1992 0.025 0.017 0.041
6/25/1993 1993 0.033 0.040 0.064
7/22/1993 1993 0.020 0.022 0.038
8/4/1993 1993 0.016 0.023 0.042
8/19/1993 1993 0.021 0.028 0.034
9/2/1993 1993 0.015 0.015 0.041
9/16/1993 1993 0.009 0.013 0.067
9/30/1993 1993 0.051 0.164 0.059
6/29/2005 2005 0.011 0.013 0.033
7/12/2005 2005 0.008 0.011 0.013
7/26/2005 2005 0.009 0.013 0.032
8/9/2005 2005 0.009 0.017 0.022
8/23/2005 2005 0.011 0.016 0.043
97712005 2005 0.012 0,013 0.02C
9/20/2005 2005 0.012 0.016 0.033
6/1/2006 2006 0.017 0.027 0.037
6/14/2006 2006 0.015 0.021 0.034
6/27/2006 2006 0.015 0.018 0.033
7/13/2006 2006 0.012 0.012 0.019
7/25/2006 2006 0.008 0.012 0.022
8/9/2006 20086 0.008 0.012 0.021
8/22/2006 20086 0.008 0.016 0.026
9/14/2006 2006 0.008 0.011 0.032
8/26/2006 2006 0.014 0.017 0.037
6/12/2007 2007 0.019 0.021 0.050
7/17/2007 2007 0.010 0.012 0,039
8/29/2007 2007 0.003 0.003 0.003
6/3/2008 2008 0.058 0.043 0.039
7/9/2008 2008 0.019 0.023 0.037
8/14/2008 2008 0.018 0.020 0.041
9/22/2008 2008 0.012 0.016 0.026
~ Volumes,m3 57,360,939 19,506,761 255,606,378

-
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Seasonal* Average Chlorophyll Values for Tenkiller

Page 25 of 28

Data from: 1974 - EPA; 1986, 2001, 2002, 2003, and 2004 Army Corps of Engineers; 1992 and 1993 - OWRB Clean Lakes Study,

2005-2008 - CDM

* Season is June through Septgmber

6/14/1974 1974 0.1 0.2 0.3 Q.7 0.2
83071974 1974 6.6 5.7 6.6 12.0 6.6
6/3/1986 1986 16.2 15.3 13.5 204 15.5
6/17/1986 1986 204 35.1 32.2 49.1 32.0
7/1/1986 1986 17.3 19.8 30.9 37.0 23.0
7/15/1986 1986 12.1 16.4 22,5 31.3 17.9
712971986 1986 9.9 13.7 15.2 35.2 14.8
8/12/1986) 1986 14.2 11.8 19.9 33.8 15.9
9/9/1986 19386 8.3 7.0 214 30.2 12.3
9/23/1986, 1986 9.1 12.2 23.5 44.4 16.4
6/4/1892 1992 9.4 16.5 15.7 22.3 15.0
7/2/1992 1992 28.0 39.6 45.6 47.7 38.8
8/1/1992 1992 12.1 13.3 28.0 46.2 18.8
8/19/1992 1992 10.1 134 18.8 32.9 15.3
9/12/1992 1992 6.3 11.0 15.8 33.0 12.6
6/25/1993 1993 39.1 324 440.3 45.0 36.8
712211993 1993 6.4 3.7 12.6 12.0 7.0
8/4/1993 1993 8.2 13.8 26.5 17.3 15.6
8/19/1993 1993 7.0 10.5 16.9 26.6 12.3
9/2/1993 1993 24.9 22.3 18.9 39.6 23.5
9/16/1993 1993 10.7 11.6 23.5 30.9 15.6
9/30/1993 1993 5.7 8.9 13.7 44.5 11.9
6/21/2001 2001 17.4 224 240 43.0 23.5
7/26/2001 2001 4.1 4.2 3.7 16.0 5.0
8/17/2001 2001 11.6 11.1 174 20.6 13.4
9/5/2001 2001 6.5 9.2 17.2 11.0 10.5
9/20/2001 2001 4.2 6.8 5.7 12.8 6.4
6/12/2002 2002 11.0 154 19.2 19.5 15.5
711072002 2002 5.5 4.6 8.6 13.8 6.4
8/8/2002 2002 7.8 6.6 10.4 216 89
9/13/2002 2002 8.6 10.5 11.3 15.7 10.6
6/3/2003 2003 7.3 8.2 33.2 55.1 17.2
7/8/2003 2003 6.7 5.3 6.1 12.2 6.3
8/4/2003 2003 5.2 4.8 7.2 16.3 6.3
9/8/2003 2003 4.4 5.6 8.5 11.9 6.5
10/10/2003 2003 4.1 5.7 10.9 12.6 7.0
6/16/2004 2004 272 26.9 27.5 20.5
7/14/2004 2004 8.5 13.2 18.3 224 13.9
8/12/2004 2004 8.8 10.9 134 2390 11.8
9/20/2004 2004 4.6 7.3 101 156.1 79
6/2/2005 2005 22.0 19.6 12.8 18.6
6/15/2005 2005 14.7 16.1 254 18.0
6/29/2005 2005 10.7 13.3 18.6 13.9
7/12/2005 2005 10.7 134 17.1 13.6
1126/2005 2005 7.7 12.0 204 31.7 14.3
87912005 2005 13.7 18.4 12.9 164 15.8
823720095 2005 10.7 11.3 16.4 37.2 14.3
9712005 2005 10.6 10.3 134 18.1 1.7
9/20/2005 2005] 7.9 10.7) 11.5 76.1 15.2
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Seasonal Averae Chloroph | Values for Tenkiller (Continued

6/1[2006 2006 1.7 19.1 14.6 18.2 15.3 i
6/14/2006 2006 4.5 10.2 15.9 19.2 10.8 f‘
6/27/2006 2006 5.8 9.0 16.3 26.5 11.2
7M13/2006 2006 5.6 6.0 7.5 18.1 7.2 .
7/25/2006 2006 3.7 5.2 9.3 13.8 6.4 !

8/9/2006 2006 27 4.0 7.8] 27.7 6.4 ;
8/22/2006 2006 27 4.7 8.1 30.7 7.0
9/14/2006 2006 20 3.2 11.6 250 6.5
9/26/2006 2006 22 3.6 16.3 23 6.0
6/12/2007 2007 14.6 11.7 24.4 26.1 16.4
71772007 2007 6.2 6.8 16.3 229 10.0
8/29/2007 2007 7.8 5.4 10.2 246 8.5

6/3/2008 2008 18.3 14.9 9.9 27.6 15.6

7/9/2008 2008 16.7 17.9 22.3 245 19.1
81472008 2008 94 4.5 16.05 20.35 11.8
9/22/2008 2008 5.34 §.942 10.68 37.38 9.7

. 622641171

. 116384561

57,360,938

19,596,761 |




Average Seasonal™ Transparency for Tenkiller

Case 4:05-cv-00329-GKF-PJC Document 1826-2 Filed in USDC ND/OK on 01/21/2009

Data from: 1975 - EPA; 1886, 2002, 2003, and 2004 - Army Carps of Engineers; 1992 and 1993 - OWRB Clean Lakes Study; 2005
2008 - COM

* Season is J

une thru Seplember

amilenate | : . LK02 3
61141197 34 2.9 2.0 0.7 2.5
813071974 1974 24 24 18 0.7 2.1

€311986| 1986 3.1 2.2 15 12 2.1
6171986 1986 14 1 0.7 11
77111986 7986 1.1 0.5 05 0.8
7/15/1986 1986 33 2.1 0.8 04 1.8
772911986 1986 14 17 13 0.6 14
§/12/1966 1986 16 12 0.6 05 11
8/26/1985 1986 18 2.2 1 0.8 17
9/9/1986 1986 2.9 2.8 11 0.7 2.2
9/23/1986 1986 2.7 2.1 73 0.6 18
411992 1992 2.4 1.7 16 1 1.7
71211992 1992 1.6 1.6 13 0.85 14
111992 1992 17 1.65 1.225 0.8 15
8191992 1992 72 17 1.5 0.9 77
911211992 1992 23 18 16 0.8 17
6/25/1993 1993 14 1,55 115 74 14
712211993 1993 Z 2.1 15 11 18
41993 1993 3 2.1 12 0.9 19
81191993 1993 2.8 7.5 195 11 7.3
921993 1993 7 1.85 0.85 17
o/16/1993 1993 3.1 24 1 0.5 2.0
97301993 1993 3.3 2.8 14 0.8 2.3
612112001 2001 23 17 1.2 0.8 17
712612001 2001 21 25 14 14 2.1
811772007 2001 17 13 T 0.7 13
/52001 2001 3.0 2.0 10 0.8 2.0
972072001 2001 3.3 2.3 1.3 0.7 2.3
6112/2002 2002 16 1.5 14 10 15
71012002 2002 13 12 11 0.9 1.2
BI82002 2002 1.9 76 T2 16
9/13/2002 2002 25 18 14 0.9 78
6/3/2003 2003 1.2 17 1.2 0.6 T4
7/8/2003 2003 1.8 1.8
8/4/2003 2003 1.6 2.3 16 0.9 19
9/8/2003 2003 14 2.1 14 0.8 17
8/16/2004 2004 17 13 1.3 13 14
711412004 2004 13 10 0.9 0.8 1.0
81122004 2004 2.5 12 13 0.9 1.6
972012004 2004 34 25 17 0.8 2.5
6/2/2005 2005 1.8 19 14 77
6/15/2005 2005 2.2 17 1 16
612972005 2005 2.05 7.25 75 7.
711212005 2005 2 15 1 15
772612005 2005 25 2 125 0.5 17
8192005 20085 2.1 15 1.25 0.6 15
812312005 2005 25 2 1 0.25 17
97772005 2005 7.5 g 15 05 18
912012005 2005 2.5 2.25 0.75 0.25 18
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6/14/2006 2006 25 1.75 1 05 16
612712006 2006 24 2 7.2 05 17
71122006 2006 25 2.25 7.5 05 19
7125/2006 2006 25 2 1.5 0.75 18
8/972006 2006 375 2.75 2 06 25
812212006 2006 35 2.75 725 0.3 23
871472006 2006 5.25 3 175 125 30
8/26/2006 2006 575 3.25 775 025 3
611212007 2007 14 3 715 05 12
711772007 2007 2.3 T8 13 0.8 77
8/29/2007 2007 21 2 75 0.75 17
/312008 2008 1.5 1.25 0.75 0.25 11
77912008 2008 1.5 1.25 0.75 06 11
§/1412008 2008 175 18 7.25 05 15
972212008 2008 3 2.25 2 1 22
10,948,535 . 11256334 6,756,046 ] 50,519,089 ]
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